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ABSTRACT 
 
Glass is an ideal material for recycling and in some cases can be used repeatedly 
without any deterioration in its physical properties. In recent years new legislative and 
fiscal drivers have contributed to increasing the desirability of recycling glass.This has 
been the case with the glass manufacturing industry , encouraging them to use more 
recycled glass cullet in place of virgin raw materials. However as with all markets, 
pressure from legislation can only be effective if the recycled bottle glass supplier can 
ensure that using recycled materials meet their customers’ quality requirement 
.Furthermore, the type of glass available for recycling is not the type most demanded by 
the end market.To meet demands for higher quality cullet, new glass bottle collection 
system is been developed and introduced to the glassmaking industry that enables 
processors to improve cullet quality and make production more efficient.The 
development of new collection system and alternative markets for recycled glass has 
further contributed to the development of new technologies. Processing technologies 
have needed to keep pace with the variety of specifications introduced by these new end 
markets.  
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ABSTRAK 
 
Kaca merupakan bahan yang sesuai untuk dikitar semula dan dalam sesetengah kes, 
boleh digunakan berulang kali tanpa sebarang kemerosotan dalam sifat fizikalnya. 
Dewasa ini, undang- undang dan peraturan baru Alam Sekitar telah menggalakan dan 
menyumbang kepada peningkatan kebaikan kitar semula botol kaca. Program kitar 
semula botol kaca yang telah dilaksanakan dalam industri pembuatan kaca ,lebih 
menggalakan mereka untuk menggunakan hablur kaca yang dikitar semula berbanding 
dengan penggunaan bahan mentah dalam pembuatan kaca Ini kerana pengguna hablur 
kaca kitar semula dalam industri pembuatan botol kaca lebih menjimatkan tenaga dan 
kos.Tetapi halangan terbesar bagi cadangan ini ialah untuk yang digunakan adalah tidak 
tercemar dan memenuhi keperluan kualiti pembuatan kaca.Untuk memenuhi permintaan 
hablur kaca kualiti tinggi sistem baru kutipan botol kaca dibangunkan dan 
diperkenalkan kepada industri pembuatan kaca. 
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CHAPTER 1  
 
 
INTRODUCTION 
 
 
1.1 Introduction  
 
Glass is an ideal material for recycling and in some cases can be used repeatedly 
without any deterioration in its physical properties. In recent years, the demand for glass 
bottle containers is increasing resulting increase in the desirability of recycling 
glass.With all markets, pressure from demand can only fulfill and effective if the 
processors can ensure that using recycled materials meet their customers’ quality 
requirements. Furthermore, the type of glass available for recycling is not always the 
type most demanded by the end market.The development of new and alternative 
markets for recycled glass has further contributed to the development of new 
technologies.  
In Kuantan glass is the most recycled household items based on the data given 
by Kuantan Municipal Council (MPK) (Figure 1.1). Figure 1.2 shows the amount of 
glass collected at MPK Glass Collection centre (Glass recycling programme ) per month 
from May 2009 to April 2010.Based on the figure 1.2 the glass collected at the 
residential area is the highest followed by schools and then restaurant/hotels. Glass 
recycling awareness in Kuantan is still low. Many of the used glass bottle end up at 
landfill or Alam Flora rubbish tank .All the glass that ended at Alam Flora or land fill 
will be contaminated and are not suitable to recycle as glass container or glass bottle. 
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Mixed glass cannot be used to make new containers because colour purity is 
essential. It must go to alternative uses such as a road laying material; glasphalt. 
Glasphalt contains about 30% recycled glass and it has been estimated that 
approximately 14 million used glass bottles is made for Other uses include fibre glass 
manufacture and material wool insulation. 
 
 
 
(Figure 1.1: Recycled household items in Kuantan) 
 
 
 
(Figure 1.2: Glass collection from May 2009 to April 2010,) 
 
Based on the figure 1.2, 20 tonnes of glass were being collected throughout the 
programme or 1.7 tonnes of glass is collected per month for this programme. Recently, 
in 2011 the amount of glass collected by the MPK Glass Collection Centre is continue 
to drop drastically especially from schools and residential area. The purpose of this 
project is to maximize the amount of glass bottle collection through optimizing a new 
design system of collection in the supply chain (consumer, Municipal council and 
recycling agents) that is more efficient.  This system will ensures that, glass bottles will 
not be wasted at landfill or Alam Flora rubbish tank which will lead to contamination to 
the glass and will prohibit the glass from being recycled to glass container such as 
bottles. 
Yard 
waste 
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1.2 Problem Statement  
 
Glass containers such as glass bottle are being consumed for various usages 
especially for storing sauce and ketchup for various brands. The usage of glass bottle is 
increasing since the demand for its domestic usage is increasing.  The increase in the 
demand of glass bottle will result in the increase on the production of glass bottle from 
the manufacturer. In terms of manufacturing the production of glass bottle from 
recycled glass bottle saves 40% energy than producing from its raw material. However, 
recently most of the used glass bottle is not being recycled but were littered at landfill 
and thrown in the garbage bin. This is due to lack of awareness, motivation and 
effective collection system. This will also lead to big loss to the most valuable source of 
silica in glass production and promote environmental pollution because glass bottle is 
not degradable. 
 
1.3 Aim and Objective of the Study   
 
The aim and objective of this study is to develop and design a new and effective glass 
recycling system within consumer, Municipal council and recycling centers. This study 
is also being done in order to discover the behavior of consumers toward glass recycling 
in particular.  
 
The aim is supported by subsequent objectives as follow: 
i. To create a system of glass bottle collection so that glass bottles can be collected 
as maximum as possible in more systematic manner. 
ii. To design a more dynamic collection center which can be reach easily by the 
consumer through out the particular area. 
iii. To know the behavior of consumer towards glass recycling and target group to 
run the new system.  
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1.4 Scope of Study  
 
This study will be focusing on two main areas, creating a new glass recycling 
system for Consumer, Municipal Council and Recycling centres and to discover 
consumers’ behaviour towards glass bottle recycling. During the study, the current or 
conventional glass bottle recycling system is being studied to know the weaknesses and 
the strength of the current system.  
Throughout the study, questionnaires will be prepared and distributed to the 
public consumer at targeted area. The questionnaires will evaluate the behaviour of 
consumers towards glass recycling and to identify target group for the new system.   
 
1.5 Significant of Study  
 
This study is significant to study and develop a new glass bottle collection 
system so that glass recycling process becomes for efficient and effective within 
consumer, Municipal Council, and Recycling Centres. In addition , this study will also 
reveal other issue regarding glass recycling such as  the behaviour of consumers 
towards glass bottle recycling  and which group in the society contributes the most and 
the least in glass bottle recycling.  
 
1.6 Expected Outcomes 
 
It is expected that this study will be able to offer better understanding regarding 
the importance of glass recycling and to promote glass recycling habit among 
consumers. Concurrently, it is likely that this study will be able to instill good practice 
in recycling and can avoid pollution in general. 
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CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1 Glass Properties  
 
The properties of glass provide attributes for many commercial products. As 
some of these products reach the end of their useful life and are discarded, there is the 
opportunity to have the material recycled into other useful products. This alternative is 
preferred over having the material enter a municipal waste stream for landfill disposal. 
Glass can be re-melted and re-fabricated over and over again without any deterioration 
of the material properties. Limitations for recycling of glass involve the level of 
contamination from other. 
Categories or colors of glass, as well as from a variety of non glass materials. 
For successful recycling, glass must be processed to meet the requirements of the glass 
manufacturing industry. To promote glass recycling ,it is crucial to firstly promote 
recycling itself. 
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2.2 Consumers Behaviour in Recycling  
 
Ludwig, et. al, 1998, in his study Increasing recycling in academic buildings  
shows that  the ease and convenience of recycling behavior plays a critical role in 
determining whether or not it will occur. The study divided an experimental period into 
three temporal sections. These sections included a baseline period in which recycling 
bins were placed in a hallway, an intervention period in which recycling bins were 
moved into a classroom, and a return to the baseline The findings showed an increase in 
recycling behavior when bins were moved inside the classroom and  return to original 
recycling frequency when bins returned to the hallway. 
Quantitative and qualitative analyses of household recycling among young 
adults, based on the survey interview it shows that Participants in these interviews 
indicated a number of barriers to recycling that  includes  inconvenience associated with 
recycling, lack of information, existing household habits, and feelings that recycling did 
not have a meaningful impact. Furthermore, almost all of the interviewed participants 
characterized themselves as being lazy and suggested this as a reason for not recycling. 
Such evidence indicates that recycling is associated with some work or hassle and that 
to participate in recycling behaviors requires effort. Knussen, K., & Yule, F. (2008), in 
their study stated that participants without significant past recycling behavior who also 
had limited intention to recycle in the future did not necessarily have negative attitudes 
toward recycling .  
This shows that attitude may not be a strong indicator of behavior. These 
findings are supported by another study by Nooney, et. al, 2003 concluded that one’s 
environmental worldview and his or her actual environmental behavior are not 
significantly related. The study measured the environmental worldview of participants 
using a survey of questions relating to the balance between humans and nature, natural 
limits to growth, and a hierarchical relationship between humans and their environment. 
A measure of environmental behavior was taken using a survey questioning past eco-
friendly behavior, such as recycling. The study concluded that people do not behave 
with respect to abstract views about the environment and that factors such as practical 
and political feasibility of environmentally conscious behaviors may have a greater 
impact .  
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Knussen & Yule,2009, in their study stated that, One important indication of 
such findings is that people often recognize the difference between their attitudes and 
behaviors. 
For example, participants with a positive attitude toward recycling who do not 
participate in recycling behavior might change their attitude to match their behavior 
rather than increasing their personal recycling tendencies This could be a potential 
barrier in changing recycling behaviors, as the easier and more convenient way to deal 
with cognitive dissonance is to change attitude before altering behavior. It is also 
important to note that although attitude does not necessarily predict behavior, a person 
with negative environmental attitudes remains significantly less likely to recycle than a 
person with positive environmental attitudes.  
Anna Carlson (2001) hypothesizes about the existence of a social norm in favor 
of recycling in the U.S. Most Americans who recycle regularly, according to Carlson, 
are not doing it for monetary reasons. Instead, they do it for the satisfaction of doing the 
right thing and approval of their peers and neighbors. (Granzin and Olson, 1991) their 
findings indicated that there was a  relationship between what they referred to as 
"helping behaviors" and factors such as media use, demographics and 
knowledge/education of recycling.Study published in The Journal of Public Policy and 
Marketing, it was found that attitudes about recycling have a strong effect on recycling 
behaviors and what the authors call "recycling shopping behaviors," which is defined as 
the purchase of recyclable or recycled materials.  
A 1993 study operationalizes these behaviors at a community level (Derkson 
and Gartrell) pose their question in consideration of access: Can concern for the 
environment overcome lack of access to recycling facilities? They make use of existing 
knowledge obtained from research studying the relationship between age and recycling 
behavior (a weak positive correlation) and effects of incentives upon recycling behavior 
wherein it was determined that any type of incentive, no matter how small, increased 
recycling behavior over the baseline. 1991, that very question was raised by a pair of 
researchers who questioned how socioeconomic status, in combination political 
characteristics and local population, affect the success of recycling programs (Folz and 
Hazlett).  
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What they already determined, based on previous research, is that success of 
recycling  programs are more dependent upon the policies chosen and how they are 
implemented than on the culture of the local population. In a related study published in 
The Journal of Public Policy and Marketing(2000), that economic incentives can 
promote increased recycling behaviors, due to the continuing downturn in value of 
recyclable materials, a large-scale improvement in recycling behaviors will coincide 
with a change in public opinion about recycling. In the same vein, Hong and Adams 
(1991) hypothesize that the implementation of unit pricing programs will significantly 
increase recycling rates at the household level.Previous studies confirmed that unit 
pricing programs were successful in increasing recycling efforts when combined with 
other types of incentives. Dr. Janey Qian Wang (2009) there is only a weak positive 
correlation  between education level and actual frequency of recycling, but a strong 
positive correlation between average household salary and frequency of recycling. 
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2.3 Glass Recycling 
 
Kirk Othmer, Glass Recycling (2005) stated that containers, and all other uses. 
While the glass container manufacturers can theoretically use all the color sorted cullet 
collected to make new containers, for many communities, there are significant barriers: 
These include transportation cost, the problem of either marketing mixed colors, and 
more recently, having them processed with electromechanical glass sorting equipment . 
Used and recovered, i.e., post consumer, commercial glass, as well as off-specification 
glass, suitable for remelting, is referred to as cullet.  
The 22% glass recycling rate reflects the percentage of containers actually being 
recycled into commercial products by manufacturers, not just the amount being 
collected. This percentage is based on the total number of all jars and bottles sold, not 
just a specific segment of the container market. Recycled glass (cullet) is not only made 
into new bottles and jars, but also used for secondary markets such as fiberglass and 
glasphalt, i.e., paving asphalt utilizing crushed cullet as a grog constituent, replacing 
stone aggregate.Commercial glass can be recycled when sufficient quantities can 
economically justify the development of a processing infrastructure. A variety of 
classification and separation issues must be addressed.  
There are chemical differences between the largest glass product categories, 
including glass containers; window and automotive glass; electronic glasses, e.g., light 
bulbs, fluorescent tubes, and TV tubes; fiberglass, including insulating wool and textile 
types; and home cookware . Typically, only post consumer container and flat glass is 
recycled commercially. A significant proportion of past cullet recycling has been in the 
glass container industry.  
Other segments, such as insulating fiber glass, are increasing the use of post 
consumer cullet. Approximately 12.6 million tons of glass containers (41 billion 
containers) are manufactured in the United States annually. In addition, an estimated 
800,000 tons of glass containers are imported annually into the United States. Normally, 
glass containers are the second largest contributor by weight to a recycling programs, 
exceeded only by newspapers. In 2003, there were 8,875 curbside municipal solid waste 
[MSW] recycling programs, down slightly from 9,700 in 2001. Cullet is one of the four 
principal ingredients in container glass. From a nonmanufacturing perspective, using 
cullet conserves landfill space for disposal of non recyclable materials . 
10 
 
 
 
 
 
(Figure 2.1: Shows the process involve in bottle glass recycling) 
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(Figure 2.2: shows glass cullet based on colour) 
 
2.4 Benefits of glass recycling  
 
Glass recycling counts (2008) analyse that glass recycling produces lots of 
benefits, for instances glass recycling reduces pollution and emissions, reduces energy 
consumption and more controllable raw materials also improving the environment for 
everyone. Emissions of CO2 the main gas associated with global warming, arereduced 
by 56% through glass recycling .Glass recycling conserves the landscape saves 
hundreds of thousands of tonnes of primary raw materials each year. This saves 
resources, reduces the need for quarrying and conserves the countryside.Glass recycling 
also reduces landfill where every tonne of glass recycled extends the life of our 
increasingly scarce landfill sites and conserves the British countryside.Glass recycling 
cuts waste disposal costs, about 8% of the household rubbish collected by local 
authorities is glass. In 2003 this amounted to over 1.4 million tonnes of glass, collected 
at a cost £35 per tonne and sent to landfill at a cost of £30 per tonne, a total cost of over 
£93 million. Any increase in the amount of glass recycled means savings on these waste 
collection and disposal costs. Local authorities may also receive income from the sale of 
their glass and in some cases a recycling credit paid by the government.  
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CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1 Introduction 
 
The basis of this study was conducted through literature reviews. The literature 
review offer perspectives of glass recycling and consumer’s behavior towards recycling. 
Further analysis of data collection is required in order to achieve the objectives as 
mentioned in Chapter 1 previously. A flowchart in Figure 3.1 depicts the methods for 
gathering data and information. The approaches used are entitled with: 
 
a) Design and run questionnaire on consumers behavior on glass bottle recycling. 
b) Analyze questionnaire using SPSS software. 
c) Acquire data from MPK (distance factor study). 
d) Analyze MPK data using graphical approach (finding optimum distance for 
 bottle glass recycling). 
e) Run second questionnaire on consumer behavior of glass bottle recycling with 
reward. 
f) Analyze second questionnaire using SPSS software. 
g) Design new glass bottle recycling system. 
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(Figure 3.1: Flow Chart for 
methodology) 
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3.2 Literature Review 
 
Literature study is an initial move to acquire the primary vision with the purpose 
to identify problems and scope of the study. Literature review engages with reading 
process, discussion and observation which is completed before the data collection 
begins. The main area of study is bottle glass recycling. 
 
3.3 Location Background  
 
The surveys research is done in two different places which in Damansara Damai 
Selangor and Gambang Pahang. Damansara Damai is located at Petaling Jaya Selangor. 
Damansara Damai, a thriving 400-acre mix-development township, is located at the 
northern edge of Petaling Jaya, at the 11th Mile on the Jalan Kepong-Sungai Buloh and 
next to Bandar Sri Damansara.  Damansara Damai has a population of 46,000 people, 
population base is expected to double in up coming future. The township is relatively 
young considering the fact that the properties were done in April 2001. 
  
Gambang is a transit town in Pahang, Malaysia. It is about 30km from the state 
capital, Kuantan. It is located at a junction between Federal route MEC Highway 
(Federal route) and Tun Razak Highway (Federal route). The Malaysia Electric 
Corporation (MEC) town (Bandar MEC) and electrical appliances manufacturing 
factory is located here. It is accessible via the Gambang Interchange of the East Coast 
Expressway (ECE). Population is approximately 607,778 and comprise of 57% Malay, 
32% Chinese, 10% Indian and 1% other races. 
 
 
      
 
 
 
 
